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Abstract 
The article discusses application of the internal control means and key control factors in order to evaluate the economic 
security of academic research projects. Definition of the academic research project economic security is discussed. An 
integral indicator of the academic research project economic security is suggested. Credibility, probability, compliance, 
efficiency and competitiveness are suggested as primary indicators of the academic research project internal control 
evaluation. A system of the key control factors of the academic research project is proposed. Principles for the calculation of 
the threshold ranges of the academic research project economic security are discussed. A scheme of the academic research 
project economic security identification process is suggested. 
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1. Introduction 
Academic research is the production of scientific knowledge (mainly of fundamental character), which is 
characterized by self-selection of the research direction based on internal criteria. 
At the same time free character of academic research does not mean complete lack of control over its costs 
and efficiency. It is important to ensure the economic security of academic research projects. Internal control is 
thus a tool that ensures the economic security of academic research. 
 
2. Objectives, methodology and research design 
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Analysis of scientific sources leads to the conclusion that typically, the level of economic security is 
evaluated with indicators. However, these methods do not always correspond to the modern economic 
environment conditions. The objective of the study is to improve the academic research project economic 
security evaluation methods using means of internal control indicators. 
In order to achieve the objective it is necessary to fulfill the following tasks: 
1. To analyze the “academic research project economic security” concept 
2. To substantiate the main internal control factors of academic research projects  
3. To develop methodology for the academic research project economic security evaluation. 
4. To develop a system of academic research project economic security indicators   
5. To develop the calculation of the threshold intervals for the academic research project economic 
security evaluation. 
The following theories and methods were used: the theory of pattern recognition, the maximum similarity 
method, the method of expert evaluations, methods of economic-mathematical modeling, analysis of financial 
and economic activity. 
 
3. Discussion of the research outcomes 
Key control factors are primarily internal control subjects of academic research (Demidov, 2012). 
According to the research results the internal control system can evaluate the following aspects of the 
academic research project performance: 
• Credibility. It is the degree to which the primary indication measurements overlap with the true value of 
the measured parameter that is set during revalidation. A project with credible indicators can be rated as 
creditable. 
• Probability. It is the measure of the likeliness that an event will occur and the parameter will become 
equal to some value. A project which has been evaluated as to its indicators probabilities can be described as 
predictable. 
• Compliance. Compliance means conforming to a rule, such as a specification, policy, standard or law. A 
project which corresponds to legal and other requirements can be described as compliant. 
• Efficiency. Efficiency is the extent to which time, effort, or cost is well-used for the intended task or 
function. It often comprises specifically the capability of a specific application of effort to produce a specific 
outcome effectively with a minimum amount or quantity of waste, expense or unnecessary effort. A project 
where indicators meet the criteria of efficiency can be described as efficient. 
• Competitiveness. Competitiveness pertains to the ability and performance of an economic object in 
relation to the ability and performance of other same economic objects in the same market. A project where 
indicators meet the criteria of competitiveness can be described as competitive. 
If the analyzed parameters meet the requirements, the project achieves the status of economic security. 
The project economic security is a status of the project where the values of the key control factors of the project 
are reliable, predictable, compliant, effective and competitive. It is important for the potential customers, since, as 
a rule, the academic studies are financed from the state budget or special purpose funds (Koshkina, 2005a). The 
performance audit can be an instrument of indicators reevaluation within the internal control procedures 
framework (Parasockaya, 2013; Ryabova, Mocok & Lozovoj, 2010). The scheme of the academic research 
project economic security identification process is below (Koshkina, 2005a; Kuznecov, 1999). 
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Figure 1. Stages of the academic research project economic security evaluation 
 
In the first phase it is proposed to define the integral index of economic security by the maximum 
similarity method. It is also reasonable to generate economic security scorecards using the Delphi method for 
systems with a high level of uncertainty by organizing an expert group which should include the leaders of the 
academic research project and the persons making responsible decisions. The rating is taken as the basis for the 
main areas of analysis. These areas in most cases correspond to the main economic activities of the academic 
research project (Sterlikov, Sterlikov & Gus`kova, 2006). 
 It is advisable to determine the systems and indicators that characterize each of the selected areas at a 
preliminary stage. The results of the expert group are recorded in the respective protocols; after the completion, 
the key trends and indicators of the economic security of the academic research project are mapped. In the 
absence of the relevant statistical data on the selected indicators and economic security, it is necessary to 
determine the period when one must collect a minimum statistical base for further analysis. The second step is to 
update the integral index of the economic security of the project, depending on the stage of the project life cycle. 
The third step is to determine deviations of the planned economic security values of the academic research 
project. The fourth step is to evaluate the potential of increasing the economic security safety of the academic 
research project. The final step of the diagnostics is definition of the activities for preventing the possible crisis of 
the academic research project. 
The status of the academic research project is given as a set of observations Xn on variables of X1, X2, ..., 
Xp , i.e. indicators of the economic security of the academic research project  (Koshkina, 2005b). 
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Each column of the Xn matrix represents a p-dimensional vector of the economic security indicators 
values  X1, X2, ..., Xp, reflecting the most important recognition characteristics. 
A set of p variables is the same for all the recognized classes S1 and S2 as well as for the academic 
research project. 
Definition of economic security is a process of using a large number of diverse indicators under conditions 
of high uncertainty and risks. 
The scale determining the degree of economic security is as follows (Figure 2): 
  
The project economic security  integral value determination by groups: statics, dynamics, 
external environment 
The project economic security planned values deviations determination  
The project economic security integral value adjustment  
The project economic security potential determination 
1 stage 
 
 
 
 
2 stage 
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4 stage 
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Figure 2. Determining the level of the economic security of the academic research project 
 
In fact, S0Ʉ, S0ɇ are border states of the academic research project, and S0 is the threshold condition. 
S0 is a transition of the system from a normal to a crisis state. The range of S0 values  determines the scope 
of the pre-crisis state of the academic research project. 
The extent of the crisis situation can be determined by the closeness of the state of academic research 
project to states S0ɤ, S0ɧ, S2. 
A border state is a situation when the transition from a normal state to a crisis state and vice versa is 
possible. 
The threshold of economic security of the academic research project is the range of  indicators values for 
the state of transition from a crisis to a normal state and vice versa. 
Selection of the optimal decision rule leads to the conclusion about the state of the academic research 
project and includes a control sample of observations of one of the mutually exclusive classes S1 and S2; this 
selection is carried out in accordance with the theory of statistical decisions, using characteristics obtained in the 
learning process. 
Within the framework of the pattern recognition theory all kinds of decision rules are based on the 
formation of similarity ratios L or its logarithm of the integral indicator of economic security (IIES) of the project 
and its comparison with a threshold of C (or ln C) (the value of which is determined by the selected criteria of 
quality) (Fomin, 2003): 
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The problem of identification is to determine the class of the observed state. It can be either S1 or  S2 
which is described in the same way  for all classes with the variables set ɏ1, ɏ2, …, ɏɪ. The difference between 
classes will reveal itself only in the fact that in different objects the same features will have different 
characteristics (quantity, quality, etc.); and for each ɏ1, ɏ2, …, ɏɪ one can specify rules according to which the 
two classes S1 and  S2 are associated with a vector of p scalars which are called interclass distances and which 
express the degree of difference in the characteristics of the given features of these classes.  
LnL is an integral indicator of the economic security of the project indicated earlier as IIES, which shows 
how close the state of the economic security of the project is to that of S1 or  S2. 
Pre-crisis state 
Normal state   
S2 S0 S1 
S0ɧ S0ɤ 
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LnC is a threshold of the project that goes from S1 to S2. The values when IIES is near to 0, can be 
considered as the pre-crisis status of the project. 
The problem of the project economic security diagnostics is limited to the comparison of the resulting 
IIES value with the threshold. Accordingly, the task of diagnosing the state of the economic security of the 
academic research project is reduced to the following system of equations: 
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An integral indicator of economic security of the project is calculated as follows: 
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where: 
N is the vector of values characterizing the normal state of the academy research project; 
C is the vector of values characterizing the crisis state of the academic research project; 
P1, P2 are vectors of values characterizing the pre-crisis state of the academic research project; 
  1ˆ Ɇ  is the inverse covariance matrix that includes normal, crisis and pre-crisis values; 
 ɏ  is the vector characterizing the indicators of economic safety of the academic research project under 
study. 
Each project has its specificity, therefore the description of the project states S1 , S2 should be carried out 
with taking into account the industry, scale of operations, the status of academic research project and so on. 
The diagnostics of the economic security is performed using four groups of indicators. The overall and 
intermediate IIES are determined in groups. The assessment of the economic security of the project is given with 
regard to the stage of the project development, IBEP for the most important groups at this stage (Table 2). 
 
Table 1. Characteristics of the economic security of the project 
 
The situation, which is characterized by a 
generalized IIES 
The most significant group for the stage of 
development 
Situation 
normal 
pre-crisis pre-crisis 
crisis pre-crisis 
pre-crisis 
normal pre-crisis, improving tendency 
crisis crisis 
crisis 
pre-crisis crisis 
normal crisis, improving tendency 
 
The complex diagnostics of the economic security is held in three directions: 
- IIES using static parameters; 
- IIES using the indicators changes; 
- IIES using external environment indicators. 
Based on these results and the description of the situation, deviation of economic security indicators is 
calculated. 
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The development of the system of indicators of the academic research project economic security is one of 
the most difficult stages in the diagnostics. The main difficulty is determination of the threshold values. 
The diagnostics of the  project economic security must prevent the academic research project from moving 
towards bankruptcy and liquidation. The normal and critical values must be developed individually for each 
academic research project. 
At different stages of the project life cycle different priorities will be important accordingly. Groups of 
critical indicators are presented in the table below (Badmahalgaev & Del`dyuginova, 2014; Glebova, 2012; 
Stepashina, 2014). 
 
Table 2. The system of the key control factors of the academic research project 
 
Areas of assessment Indicators of academic research project Property Values 
Strategic level 
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Assessment of the academic research project impact on scientific and industrial development 
1. Total project performance 
indicators of academic research 
Output per employee 
The share of energy costs in the structure of total production 
costs 
The ratio of total production costs to revenue 
+ + - + + 
2. Financing and efficiency of the 
academic research project 
The intensity of internal spending on academic research 
project (internal costs of academic research project at its own
expense to revenue),% 
The share of the academic research project results and 
amortization of non-current assets 
The ratio of the number of technologies developed and
implemented into production, basing on the results of the 
completed project, to the number of  the researchers engaged
in the project 
The ratio of the project scientific costs to the total cost of the
project,% 
+ + - + + 
3. The level of technological 
leadership 
The ratio of the number of patents obtained in the last three
years to the number of researchers 
The share of breakthrough technologies in the amount of
technologies created over the past three years 
+ + + + + 
4. The efficiency of innovations The share of the research expenditures in the total innovation
expenditures 
Efficiency ratio of the now-how implementation (the ratio of
sales of products manufactured using the results of academic
research project to the cost of their implementation) 
The share of exports in sales of innovative products 
+ + - + + 
5. The efficiency of the external 
organizations interaction  
The coefficient of efficiency of innovations implemented by
third parties (the ratio of revenue from the sale of third-party 
research organizations to the value of the cost of their
implementation) 
The share of innovations carried out in collaboration with
leading universities and research organizations 
Percentage of sales from the innovations sales derived from
outside 
+ + + + + 
6. The level of human capacity The number of young researchers to the total number 
The proportion of researchers with PhDs to the total number
of researchers 
+ + + + + 
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The tactical level      
Evaluating the effectiveness of academic research project 
1. Scientific and technical aspects Scientific and technical level 
The probability of a successful research completion 
The opportunities of the results usage 
The remaining period of innovation 
The deadline for the innovation completion after it is
considered obsolete 
The need to attract leading universities 
+ + + + + 
2. Market aspect The possibility of the innovation implementing by the third
parties 
The possibility to export the results of the innovation 
+ + + + + 
3. Economic aspects The costs to complete the innovation 
The index of innovation costs 
The discounted income from commercial project 
+ + - + + 
4. Social aspects The ability to attract young researchers + + + + + 
Operational level      
Monitoring of the academic research project 
1. Scientific funds procession 
parameters 
The index of the innovation costs 
Schedule performance index 
+ + - + + 
2. The clarification of forecasted 
parameters of scientific and 
technical efficiency 
The scientific and technical level of innovation (changing
parameters of technical specifications, new competitors, etc.) 
 The probability of the innovation successful completion  
+ + - + + 
3. The clarification of the prospects 
of commercialization 
The expected net present value 
The opportunity to implement the results of the innovation in
the export 
+ + - + + 
Monitoring of the academic research project portfolio 
1.General characteristics and cost 
structure 
Total number of innovations in the portfolio 
The number of pending applications  
The number of delayed projects 
The share of innovations at the stage of research works  
The share of researches financed by own funds 
The share of joint innovations 
The share of research financed by the customer 
The share of capital expenditures in the total project costs of
academic research 
The share of current expenditure in the total expenditure of
academic research project costs 
Total expenses on all current innovations 
Upcoming costs for all current innovations 
+ + - + + 
2. Performance and risks The index of the portfolio innovation costs  
Net present value of the portfolio 
The average duration of the current innovations portfolio
development 
The risk level of the portfolio as a whole and in scientific,
technical, market and economic aspects 
Integrated assessment of the portfolio efficiency  
+ + - + + 
 
 
Not all parameters can have precise thresholds values. Sometimes the threshold values should be set using 
expert assessment on the basis of the activities analysis.  Sometimes the indicators are calculated using the 
industry average statistics. 
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4. Conclusion 
The proposed system of indicators for the assessment and diagnostics of the economic security of 
academic research project may be adjusted in accordance with the strategic goals of the academic research 
project. 
There are several principles for the calculation of threshold ranges in order to analyze the economic 
security of the academic research project: 
1. The values of normal and crisis conditions of academic research project are set as intervals for both 
states. 
2. The intervals to describe the normal and crisis states of the economic security indicators should be 
equally great. 
3. If the indicator value xi is more than the maximum in the threshold values range for the normal state of 
academic research project, then the maximum threshold for the economic security of the academic research 
project is set. 
4. If the indicator value xi is less than the minimum in the threshold values range for the crisis state of 
academic research project, then the minimum threshold for the economic security of the academic research 
project is set. 
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